Embryogenic and organogenic cell cultures have been reported for several bunch present after 5 weeks. With 10-DPA samples, grape cultivars (Gray and Meredith, 1992) .
we found that zygotic embryos, embryogenic Recently, embryogenesis was obtained for the tissue, or both, when present, emerged from first time in muscadine grape (Vitis rotundifolia ovules that ruptured during culture. Zygotic embryos from 20, 30, and 40 DPA were culMichx., subgenus Muscadinia Planch.) (2n = 40) using a unique ovule culture protocol to tured to induce somatic embryogenesis as obtain zygotic embryos, which were then used described by Gray (1992) . Differences in peras explants (Gray, 1992) . In this report, we centage of ovules with zygotic embryos and describe the effects of ovule maturity and percentage of ovules forming embryogenic cultures due to cultivar differences or ovule genotype on the recovery of zygotic embryos and embryogenic cultures from 11 muscadine maturity were determined statistically using a grape cultivars.
factorial arrangement of treatments in a completely random design. Cultivar vines at the Central Florida Research and Education Center's experimental vineyard in Leesburg wereevaluated for floral development daily during Apr. and May 1991. Flower clusters in which anthesis had occurred in ≈25% of individual flowers were tagged to establish anthesis date. Ovule maturities were based on age in days postanthesis (DPA) (10, 20, 30, and 40) . No fewer than 130 ovules for each treatment (each cultivar at each sample date) were dissected from berries and cultured as described by Gray (1992) ; however, random losses due to contamination resulted in an actual sample range of 109 to 127 ovules among treatments. After 5 weeks in culture, ovules were dissected and the presence of zygotic embryos was determined. To produce embryogenic cultures, ovules from 10-day samples were recultured intact, since cursory examination revealed that zygotic embryos large enough to be recognized through a stereo microscope were not When data from all sample dates were combined, cultivars differed in the percentage of ovules that contained zygotic embryos (Table 1) . A significantly higher percentage of 'Dixie' ovules produced zygotic embryos than those of the other cultivars, except 'Summit'. 'Summit' was intermediate in response but not significantly different from 'Dixie' or 'Regale'. A similar statistically significant overlapping range of responses was evident among all cultivars. Relative ovule maturity also affected zygotic embryo recovery when responses from all cultivars were combined (Table 1) . Ovules sampled at 40 DPA produced significantly more zygotic embryos than younger ovules; ovules sampled at 30 DPA responded better than those at 10 or 20 DPA. In previous research, 'Carlos' produced fewer zygotic embryos than 'Dixie', 'Fry', 'Nesbitt', or 'Welder' when only the 20-DPA ovule sample date was tested (Gray, 1992) . There was a significant interaction between cultivar and ovule maturity for zygotic embryo recovery (Table 1) due to one instance when ovules from 'Welder' were more responsive at 10 DPA (13% ± 3%) than 20 DPA (4% ± 2%) and equal in response at 30 DPA (9% ± 3%).
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HORTSCIENCE, VOL. 28(3), MARCH 1993 There was no difference in the percentage of embryogenic culture lines obtained among cultivars (Table 1) . Previously, it was determined that 20-DPA 'Fry' ovules produced significantly more embryogenic cultures than those of 'Carlos', 'Dixie', 'Nesbitt', or 'Welder' (Gray, 1992) . However, when compared to the previous tests, ≈ 10× more replicates per treatment were used in the present study, a procedure that may have led to better statistical resolution. Ovules sampled at 20, 30, or 40 DPA were similar but produced significantly more embryogenic cultures than those sampled at 10 DPA. This result demonstrates that ovule or zygote maturity is not critical in obtaining embryogenic cultures. Newly initiated embryogenic cultures, which resembled those of Vitis longii Prince (Gray and Mortensen, 1987) , were placed on growth regulator-free medium and grown as described by Gray (1992) . Somatic embryos were germinated on Murashige and Skoog basal medium (Gray, 1992) , and resulting plants were acclimated to greenhouse conditions. Representative plants of all cultivars except 'Nesbitt' were established in greenhouse pots. To date, all plants appear normal; they exhibit typical V. rotundifolia vegetative morphology, but several years are required to evaluate reproductive morphology. Immature ovules are convenient explants when compared to seeds, which have hard seedcoats that make removing zygotic embryos difficult.
